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7>^E-1(30), PASR cl^cl(40), elHell^ *0<H-¥-(5O), RAS( Row Address Strobe) 1^-^(60-90), 

^ ^^sfl^ 7|-^Ei(i00), S-f ojnj|A S5 ] tq^DldlO), MS 3. *1H lr^-( 120-150), ^ 

^1 °lelH MS H (160-190)1- ^tfl^. 

<56> ^7H, o]b.z])^ wlsl(10)^ <?17>S1^ o^l^ a <0:n># t^^M 

^ o]£s||i add<0:n>l- #^tr^. 
<57> clsc-l(20)^ <?]7>£l^ ^ ^131 CMD# q^^^H eliefl^ ^1 

Jl. aref, i&H el5.efl4=] ^IJe. sref, 2.IL efl^l^Bl $m aijt mre gset , ^ ^ ^iiL 

n_act# #^^cf. 
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<58> E|Hefl4=) 7>^E^(30)^ e]^314=I M-Bl-tflfe ^.S. 3iefl4=| *]5l srei7} % 

Hefl4=) -2-^ ^ sref_req« ^tl-tf. 
<59> £ 7^- <qjjL ^ CMD ^^^1 ^H. ^!JL sref ^ 3 5.31 4} a) jr. ref.req 

<eo> ^ , &)Se1l4=) A]jr sre f^ 4 5. E)Hefl4=l ^ SREF°fl ^«fl ^^Ji, e| 

^313 ^ SREX<^1 yl*^Sl-€^. =L^\JL, el^efl^ At 1 ^IJ: ref.req^r 

314} iflJjLo] 5^314=1 ?bg:Ei(30Hl 3*11*1 3 = ^113 ^ ^91 WW 

T^f €^ 'tis* ^S*Vcf. c^l^irfl , 8K^1 ^ <H3H« 64 msec ^ ElHefl^Rr E)H3l 
41 7>^cfTg 64 msec 8K ^Hl-^) E)Hefl4=| ^l^-^H^ 0 ) *>-H-3. nfl 7.8 

usec°\] HZ. E^^efl^ ^JJL sref_req7> lis. tHSt^. 

<61> PASR ^^(40)^ ^ cl^cK 20 9l7}5\±: 31*1^ E| ^]Jl mregset 

^ €5. ElH3l4=] ^11 sref^, »$3. >M add<n>, add<n-l>^, ^ = e^ a dd<0:2> 

1- ^ligsl s^ofl ofe}- PASR 4^tVt}-. -^1 , PASR^ ^$\7\ "*>H .2. 

»$EL" S^r SL* ^3."9l ^-M^r ^4 pasr.bh HL^ *1H Ajjr pasr.bq 

<62> E]^efl4=j ^]oi«.(50)^ ^ x^3.xy\(20)S,^-B\^\ SlS. s]H314=| ^IJl aref ^ BlH. 

efl4l ^JE. sref 2f, E|5efl4=| ?r£-Ei (30)5.-¥-^ &)Hefl4l -S-^p- 4^ sref.req $r, PASR 

^^(40)5.^^ H]o) pasr_bh, pasr.bq, ^ ^ ^^efli ^E] (100)S.^-E| ^ iflJf 

^-^-sfl^ i_add<n-2>, i_add<n-3><>11 trj-ef E]£efl^ -g^-g- ^Hsr>7l ^ a] 

51 i_act ^ E|^efl4=| ^ Ajjr r _act» iMSt^. ^HH, ^2]- a]^ i_ ac t^ SL5L 
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^ Sfe €H 3 = ^3 ^3*1 o^efli 7>^b] (100)* ^^b 
e|Hefl4=l ^ ^Jl r_act^ RAS 1^-^(60 ~ 90)1- *1H^H *fl# ^ <H efl 

<63> ig^o] e] = e*13 ^<H-¥-(50)^- afl<H US. pasr_bh, pasr_bq7> 

^ Jp: iflJjL oj£e|i i_add<n-2>, i_add<n-3> ^rM^S. efl*tol sj^ > v|] 

^ ^ i_act^r 7l^V e]Hefl^ ^ljr sref.req^l 

B^Sefl^ ^ ^lj: r_actS. ^5]^ ^K£^- tr^f. 
<64> RASCRow Address Strobe) ^^(60)^ ^ tq =7^(20)3.^ ^IJ: n_act 

PASR ^^Dl(40)S-fE^ «j a ^^e1)i add_bk0, ^ e|£5fl4i ^H^-(50)S^o) 
El^efl^ a]jt r_act^l y 53 #^-(120)i2.S S.-^- ^^y. a]Jt row_act<0>* 

#^ 

<65> RAS ^MSWO)^ ^ n.actfi]-, ^ <H = efl^ add.bkl^h ^ 

^ r_act, ^ ^}JL pasr_bkl°fl 4^ «<§H. *IH ^(130)^5. S-f ^Ejtf. a]s 

row_actl- ^tr^f. 

<66> RASt^^(80)^ -g^ aijt n _act^ ( «SH <H^efli add_bk2$f, e]Hefl4=l ^ 

^ ^1^ r_act ^ ^M^lJE. P asr_bk23^1 «§H *1H ^(140) US S-f ^BlJrf a]jt 

row_act# #^^3-. 

<67> RAS^^f (90)^ Ic^ n_act^, «§3 ^Hj <H^efl^ a dd_bk3^, 

*h ^31 r_act, ^ ^l^^lJl pasr_bk23°fl t^e} #-^-(150) AS S-^- y. a] jr 

row_act# #^ *>cf. 
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<68> vflJf <HJ=3l^ 7>^E](100)^- &|5.efl4=l *H ^(50)3.-^1=1 £| vfl^- i_act^l 

A ^ ^-E.efl>il- ^ ^^sfl^i i_add<n-2>, i_add<n-3>«- e] 

= 313 ^-^(50)3. ^ <H = efli i_add<0:n-2>* 3.-?- ^^5)]^ He] c^el 

(110)3. 

<69> (^ciefli He] c]se](iio)^ ^q^H <y^£]^ <2}Jf ojn^A a dd<0: n -2>^ ^flJf 

cH^efli f}^(ioo)^B\9] tfljf <H^efl^i i_add<0:n-2>» = e| ^S^tH}. 

<70> nejjl, JL-f <H<=eHi else] (110)^ ^^H^ sqw. o^^efli a dd<0:n-2> 
1- 3-f ^JEL^i row_add<0:n-2>5. ^ «J3 *H ^(120 ~ 150)°. 3. #^*!:tf. 

<7i> s-f ^ELEfli HE] ^ sc-Uiio)^ el^eW ^^HItt *W <HH.efl^ i_add< 

0:n-2>l- 3.-f row_add<0: n -2>3. ^S^H A *$3- 1-^(120 ~ 150) .2.3 #^ 

<72> «SH *]H 1-^(120 ~ 150)^8: AA^\ € <H3M ^I^Rr A "3^(160 - 190)# 

<73> <^7H ; <H = efl^i add<0:n>^ ^(depthH *fl^-*>^ 3^- <H^5fl^S.^i 0«1^- 

*H ma*>*H^, ^o. o]^]]^ ^o])Aj B }3o] <H = efli7l- Hat -id^S^M ^ H <§3. 

<74> n}^, H37> 47flS ^sq^ 27fl^ Ha ^ = sfl^7> ^A^S. n-l^o] 
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<75> Aj-^^ zj- ^jAit # PASR ^^(40), elHefl^l *(|<H ^(50) , ^ RAS ^^(60 ~ 

90) si jit} ^Ml^-Tfl 

<76> £ s^r 5. 62} PASR c}5It:-K40)s] ^Ml ^-E^cf. 

<77> PASR ^iM(40)-c7 EMRS°fl ^th ^S<3*Hr EMRS ^3^(41), EMRS 

^1 PASR 3 = # M-E|-ifl^ ^ce|A add<0> , add<l> , add<2># 7l<^^>fe EMRS <H = 3)^ Hfl*l(42 
~44), ^ 4. o^Hofl tfltb -3 = 5]£eM 7}^5}£S PASR o. ^sKr PASR 

^1^^(45)1- 

<78> e)7}*], EMRS ^^(41)^ ^ tq=ic-U20)3.-f El <?l7}E)Tr 5L^ efl^^Ei 

mregsetsh y <§3. ^-E.sfli add<n>, add<n-l># ^^}^ 31*1^ *1H^S. 

emrsp-i- ^^t}" 1 ^. 

<79> sfl^l(42 - 44)^r S.IE. 5)1^^ ^lJl mregset^, $3. *1H^! 

3l emrsp, ^ €H ^efl3 ^Je. sref^l 4^ ^ °i^efl^ add<0>, add<l>, add<2>l- efl^l 
*}<*| efl*]^Ei $H <H^.efli emrsa<0>, emrsa<l>, emrsa<2># #^^k 

<so> PASR ^1^(45)^ <H = eil^ 2fl*l(42 ~ 44)^fEl AA$\ 35 B ^ = 

efl^i emrsa<0>, emrsa<l>, emrsa<2>°fl ^Ha]^ pasr_bkl, pasr_bk23, pasr_bh, pasr_bq 

1- Ajefl^ o_5. °}7]<>IH, *)] o] x\s. pasr.bkl, pasr_bk23^ PASR 

^^^1^ #^5l-A]7l7] ^J>°1^, ^JJ: pasr_bh, pasr_bq^ AA PASRS) %^7\ " 

^.w. H§H" iE^r "^)E^ ^.a. ^H"<?1 ^-fofl 

<8i> £ 9^ 5. 8$) EMRS t^sc1(41)ofl cfl*V #*fl ^)S.£olcf. 
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<82> EMRS tq^D](41)fe- «§H ^ o^efli add<n-l># ^Jr^l^V^ IV1 <?] 

IV1S1 «SH -5d^ o^efli add<n># = <3^*Hr VE^-TlMS ND1-& ^lth 

Cf. ZL^Jl, \H=7iHB NDl^l «>^i€rH #3*Rr ^l^Bl IV2 ^ <?l*|Ei IV2^ # 

2-H efl^l^Ei mregset* = <£^M 31*1^1 ^JB. ^H^IJl emrspl- 

#^*Rr HS^TflolB ND21- 
<83> o]z\i$. ^ o. ^ EMRS v)=ixy\Ul)2) ^jz^-g- nf-g-^- ^cf. 

<84> PASR^ ^*fl ^-¥-3.-^1 EMRS 4^ (20)«fl *i S.£L efl^i 

Ei ^le a]jt mregset7|- 5]^, EMRS ^isc-] (41)^- t^e^ ^£eli add<0:n> ^ «J 

3. ^^.efli add<n>7V «H efl^ol ji ^ H efli a dd<n-l>7]- s^- Bllt^H 

^-tJ-^cf. o] jsio^ «j 3 ^ifl o]£efl^ add<n>, add<n-l>^l 5fl*§°| ^ 4 o] EMRS ^^.sq. ^ 
*1% V el^liE] ^M^lJ: emrspl- ^sH^cf. 

<85> £ io^ £ 82] EMRS ol^efli ell*] (42 ~ 44 HI cfltr #4 $3,^°}^. 

<86> EMRS^H.efli efl^l(42 - 44)^ 2.JE1 efl^^E^ ^1^ mregset^l ^e]- o^efli 

add<i>(^7lA^ i = 0, 1, 2)# #^*Kr i^^l S/W<0> ^ S/W<0>2] #3 

^tH^ IV3, IV41- ^wltVcf. 
<87> n?]JL, EMRS^^efli Hfl*](42 - 44)^ 31*1^1 ^B ^)o]x\s. emrspl 4^ sfl^j ri^ 

t^Jit A d®!^£S #^*f^ i^^l S/W<1> ^ ^*1 S/W<1>^) #^Jl-I- iifl*lsH=r efl 

*1 R2» ^wlW. ^7l^, 2fl^} R2^ Ais.^ ^j^j^ ^ o)^ IV5> IV61- 
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<88> EMRS^^efli efl *1 (42-44)^ srefSf £fl*l R2^ 

<S^>^- ^IE.71HH ND3 ^ \H-EL7flojB t^^llf ^)iEl ^}B ^ = 

emrsa<i>(<*|7H ( i = 0, 1, 2)» #^*Rr IV7^- ^P-wlSM}. 

<89> o]^*j. ^ EMRS ^-ELefl^ 2flx](42 - 44)^ BJEL efl^l^ ^>B ^]Jl mregset 

* 31*1^ *)1<H^1JL emrsp^l 4^ S/W<1> ^ S/W<1>» EMRS 

^4 f-^ll ^^^^ ^^-efl^ add<0:2># zfl^ltb^. neJoL, EMRS ^ = sfl^ Bfl^(42 ~ 44) 

B}Befl4=l sref^ <3§H1 rtfe} efl*l^Ei ^B ^^efli emrsa<i>» ^sH^t} 

oo> o^HH, EMRS^ efl^ls>ji flfe ^ofls. i&B e}Befl3 aji sref7 j. tij^s)- ^> 

3^ ^-f^ efl^l^ 3!H ^^efli emrsa<i>^ S.^- S-?- efl*§^g- -fM ^ . 
oi> £ ll^r 5E. 8$) PASR ^l^^-(45)oll tflfV ^<H1 2)BBolc]-. 

<92> ol^E-} lV8^r efl^liEi $B <H-ELefli emrsa<0>» 3fl*l^E| ^B <H^.efli 

emrsaz<0>l- IV g^ efl^l^E] ^B <H^efl^ emrsa<l>l- 31*1^ 

^1B ^^.efli emrsaz<l>-I- -MW. ^Ei IVlO^r efl^Ei ^B ^H.efl>i emrsa<2>l- 
aV^s><^ s^l^Ei ^}B cH^sfli emrsaz<2># 

<93> =L2]JL, \H-^7llolB ND4^ efl^l^E^ ^UB <H^efl^ emrsaz<0>^- efl^liEi ^B 

emrsa<l>l- ^^n, *fc7fl°lB ND5^ Ml^TlMB ND4^1 efl^^E^ ^B 

^efl^i emrsaz<2># 'S^'M ^l^Ei IVll^r Ml^HB ND5^ #^^1^1- 

oV^i€r>c^ *\}o] a] J: P asr_bkl^- 
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<94> ^=7flolH ND6fe- ^je o^efli emrsa<0>^- efl*l^Ei $B <>| = efl^ emrsaz<l 

<£^M #3*K3L, ^ = 7flo]H 31*1^ 3lB o^cefli emrsaz<2>3f ^EL7]) 

°]B ND6^ \H = ^^:*H #^ icoj-TllolH NORl^r HH^MB ND5^1 #^^1 

VBS-XMH ND7^ 41 S pasr_bk23-8r 

<95> ^tIMe NQ8-gr ^B <HBefli emrsa<0>, emrsaz<l>, emrsaz<2>-I- SflS. <£^]- 

^j.<^ #^^4. *dl^MB ND9^ J^liEi ^}B °i — £-|l ^i. emrsaz<0>, emrsa<l>, emrsaz<2> 
» \£B <a^M ^l^Ei IV12^r \fl^7flolB #31 *H ^ aijt 

pasr_bh#^}J! ( IV13^r \H— ^1 °1 B ND9^ #^^1^1- #*1*H *1H ^IJL pasr_bq# 

<96> o]£^*V £±=. p ASR ^^^.(45)^ ^ t^-jzj- 

<97> tDa V ^^-Alofl^ |£ a] Jr. sref7 |. Aj-EflolP^ Sfl^^El ^B 

<^JE.efl>i emrsa<0:2>7> S.B B-f efl^l ^tf. tt}-^ , ^ pasr.bkl, pasr_bk237> 

BB ^>°1 eflUM 51 ji, *flc>| pasr_bh, pasr_bq^ B-f eflHBol <gcf. 

<98> ^ofl, i|B efl^^Ei ^B ^efli emrsa<0:2>^ EMRS 

*1 ^1 <H^1^ add<0:2>^ efll3-g- M-Bj-^cf. n}-eH , EMRS^S] 4 

efl^ 0,1,2^ ^-eJH aI^^ cf-g-jz]. ^ efl^ sHr^k 

<99> o^cefl^ ^=7> "£§ z\]o] x\s. pasr_bkl, pasr_bk23^ BB *}o] efl 

*Qo} s\ji t *\)o] Aijr P asr_bh, pasr.bqfe B-f efl^ol 
<ioo> <H-Befli S£L7> "*>B o^M"^, *1H Ajjr pasr_bkl^ *H e^o] £)Jl, 

pasr_bk23, pasr_bh, pasr_bq^ B-f eflUM ^cf. 
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<ioi> ^Eefli 3£7[ "^B| <HelM ,,0 l^, ^ a}jt P asr_bkl, pasr_bk23, pasr_bh, pasr.bq 

<i02> o^ce^ s = 7 > ^H"^, *1H *\2L pasr_bh.Tr *}o} efl^o] sjji, ^H^i 

S pasr.bkl, pasr_bk23, pasr.bq^ efl^cl ^It}. 

<i03> ^n^A „^ o_a. *)H pasr_bqfe «W s)Jl, 

31 pasr_bkl, pasr_bk23, pasr_bh^ efliao] ^cf. 

<104> rcl-fif^, 71^^^ = SI^ ^ RAS^-^^-(50~80)« #^SM7l7l *1H^1 

311- pasr_bk0, pasr_bkl, pasr_bk23^_- -_<aj^| °-_L #^tbi=k 

<105> t= £ 6 cq ^^a.( 50 )^ ^Afl ^SLoltf. 

<ioe> «a^.7flole ndio^ tflJjt- c^^Efli i_add<n-2>^ *\}o] a]Jt pasr_bh# \£= 

^<5>7llolH N0R2_r ^ «- 0^^5)1^ i_add<n-2>2l- ^ ^^efl^ i_add<n-3># i^} ^^j-JI, 
91*]^ IV14^ ^c>7flolH #^^1^1- _f^t}. ^H^HB NDll_r 

ni43] Jisf ^l^H ^]Jl pasr_bq-_- ^t!;^. t_=7flo|;E N12_: >_^?1HS N10^ 

#^a]^^- «a^7llole Nll^ f?]Aiif ^a>^>ji ; o]u]Ei IV15_r SH^H^ N12^) # 

<_-^l^ #^trt}. 

<io?> »_i=^HH ND13-_- i£_E. 2]Ee^ sref^- €H JWdiL sref_req«- \_iEL 

^^>^, IV16^r ^ = 7flo]H ND13S] <_-;_bH #5^4. i^lMB 

N0R3^r _L_L 2]Eefl4^ aref^ IV16^) __o> <_-_-^ , <_tH^ lV17_r 

^}7flolB N0R3^ vfl^- ^ i_act-_- 
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<ios> ^£=7ilo]H ND14^ 9lv)*\ IV 15^ IV17^ # \£= «34V*H , 

IV18£r \H=t11o1e ND14S1 #^^1^1- ti>^Al^ E|Hefl4=| ^IJ: r_act# 

<i09> £ 13^. ^ 6 o^ ^ ^-^«.( 60 )o) ^ ^s.£o]cf. 

<no> RAS 1^-^(60)^ ^l^^i^ VDD ^ ^^l^U^ GND AHofl 3]^ o^s} PMOSH^l^ 

b] Pi, P2^q- NMOSH^l^Ei N1.N21: ^-tilttcf. <$7]*], PW)S^^]^b\ pi<3} 7]}°}^°\]^ b=. 
t ^ US. n_act7l- ^^£]Ji ( PMOSH^l^Ei P2°] t^IBo^ e)^3l4=l ^ r_act7> 

<m> je^K NMOSHqfl^l^Ei Nl^ t)H Eofli^ ^ ^ A]jr n _act7> <y^£)Jl, NMOSB^l^ 

B} N2^ TflolH^l^ »$3. ^^.e1)i add_bk<0>7> <as^tK 

<ii2> PMOSS^fl^l^Ei P2 ^ NMOSSSH^Ei Nl^l ^-f- ^.eflo] ^>2f %x)$\<&& GND 

^H^r NMOSH^fl^l^Ei N3 ^ NMOSS^l^Ei N47}- 3)1 ^^H}. <*|7H, NMOSH^I^Ei 
^olEofl^ sl^efl^ ^ ^IJ: r_act7> ^ ^ , NMOSH^^l^ N4^ TflolH^l^ 
VDD7> ^^^cf. 

<H3> o]w]e1 IVUfe- NMOSH^^l^Ei Nl ^ NMOSB^^l^^ N3^ ^ = efl<y #;4<i) ^^a]^ 

* ^3.(160)1- %^$-*}?}7) s-f <s!jE^y. Aljr row_act<0># ^^cf. 

<114> £ 14^ E 6 ^ MS ^^^(70 ~ 90)0) ^ 5) S£ olrf. 

<115> RAS ^-¥-(70 ~ 90)5] NMOSB^l^Ei N4^ 7flol;eo)l *)H a]^ paS r_bk<j>( j 

= 1, 23)^1 <y7>£|^ ^SKu^- £ RAS ^3^(60)21 
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<H6> RAS ^^^-(60)^ RAS ^"^-¥-(70 ~ 90)^ NMOSS^l^ N4£] 7iMS<>ll 

VDD7> <g^H PASR ^^ci(40)S^-E^ -^jLl- ^7>«>^ o>o_o^ PASR 3 n 7 f ^teJ 

<117> 5>^r ^ ^-^^ thg-3}- £t}. 

<118> t^^ ( i^JjMH EMRS1- M-Bj-v}]^ ^aJJe. CMD7> ^^S)^ ^ ^^(20)^ S.^. efl^l 

^ AjE A]jr mregsetl- ^HS^M^ . 
<H9> pasr tl5IDK40)^r 2.= efl^l^Ei ^IJL mregset^ <^ = 3li (10HH tH^€ 

add<0:2>, add<n>, add<n-l>» ^3.^t}<^ EMRS 3E°ll PASR 35^* ^S^M 

<120> ZLS^Jl, PASR (40 H 2fl*l€ ^Hxr ^Bfl^l EMRS 5i^.7> ^^5^71 ^Hfe 

<121> PASR ^SDl(40)^ -g^Hl^ ^H^jg. pasr_bkl, pasr_bk231- 3L^ 

RAS ^Jf(70 - 90)1- 2.^ «^S)-7} 7}^ #Efl3. ^l^cf. 
<122> ZLB] Jl, «Jh -*d^ cH^-efl^ add<n>, add<n-l>^ ^-Eflofl rcfe}- RAS t^-r-(60 - 90) ^ 

§>uf 7 > ^SJ-J^, S.^- ^E]y. a]s row.act^l tcfEf ^ ^eflo] c^o) wg a(160 _ 190) 

<i23> ojneflA HE] cJiscK 110)^ sfl # a <5a^ s]JjL ^ = 3)^ add<0:n-2>» S^- 

cH^efl^ row_add<0:n-2>S IMJSM ^fl^>^ ^-] = E}-<yol 



40-22 



r 



1020030008257 <£±7\\ 2003/10/13 

<124> «>^6|1, ol^iofl, sq^HH £^313 ^ SREF^l ^3^5)^, ^ ^]3.^\(20)S.^-B\ 

el^Efl4=)°J^- M-E^-tfl^ e}H314=) ^ sref7> ^Sj-s]^ PASR ^ 51^(40)^ efl*l*}- 
-H PASR ^iLl- elHefl^ *lH-¥-(50)3. 

<i25> zle]ji, elHefl^l 7>^e^(30)^ e]2 5 |a| sre{7} ^^o\) afe} = 

^eflolEi* ^Al^ 71 ^£ ^MS. <i = ^Hefl4=l ^ 4!Jl sref_req# 1^*1 

53 E]^efl4=l ^H-¥-(50)S ^l^tfl, 8K^ H <H3H» 6 4 mseb ^ E)Hefl4l*Rr 

5l^Efl^| 7}?\r±tf> 64 msec 8K e)^efl4=l ojifLo^o) ^£1 nfl 

7.8 //sec^l s^Hefl^ 1^ ^]Jl sref_req7]- liS ^^€i=f. 

<i26> zl&Iji PASR ^^(40)^ efl^]sl PASR ;§Ji°fl 4^ ^IJ: pasr.bkl, pasr_bk23# 

RAS ^^^-(70 ~ 90)5. 

<i27> sl^efl^j ^H«-( 50 )^ e]H314=I sref7> ^sHgofl ^ e]H3l4=l 7>£e1 

(30)5-^°} 42 ^Hefl4=l -S-^ -ilS sref.reqofl #3 ^ ^ -*]JL i_act ^ E]^efl4=| ^ 
^ r_actl- ^A]^lcf. 

<12 8> EMRS^ MB.7} ^ 3 -.o] ^gs slHefl^ ^-f , PASR ^33(40)3 ^o]a1^ 

pasr_bkl, pasr_bk237> S.^ *M efl^ol s]<^ ras ^^(60 ~ 90)7} S.^- 7}^ # 

^IW. ^al, S-f ^efl^i ^S] ^SE-l(llO)^ ifl^- <^-E.ell^ (100)^1 21 

*fl 7V-S:HS]^ ^ v ^Sl^ ^Jf c^jELefli i_add<0:n-2>-I- S-f ^^ell^ row_add<0 : n-2>S. ^ 
*H ^fl^Rr £UELEf<yol s.^ «J^(160 ~ 190HH si ^s. *Vt}-. 

<129> EMRSSl 3.EL7} o1eflol»o] E)^efl^ -g^^l ^-f, PASR ^51^ (40)^1 ^^^1^1 

pasr.bkl^ ^^JL, *1H^]Jl. pasr_bk23^ w]lH£s1- ^cf. , ras t^Y(60, 70) 
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3 %^S\- -M<M S-f o]£ B1 ]a H£ ) qsc-KllO)^ iflJ?- <^ = efli n^r^(lOO)^^ 
si 0 ! ^S)^ Lfl-r- ^efli i_add<0:n-2>» °]^)^ row_add<0:n-2>5. *fl# 

^ ^^e^-oiol »§a.(160 ( 170)<^l^i tb^, RAS ^-^-(80, 90) ^M^IJ: 

pasr_bk23^1 45} £)<H "33.(180, 190)^ &tt4. 

<130> EMRS^l "$\&\ <Heflo]»oi ^= , PASR ^^(40)^- *1H^1JL 

pasr_bkl ^ pasr_bk231- ^flcf. , RAS ^^^-(eO) 1 ?]: -M-I- 

ji, s-f ocelli He} ^iacKllO)^ ^ <^H.sll^ (100HH ^ifEjjo] ^^tt 

ifl-!f <>|^efl^ i_add<0:n-2># S-f <H = 3l^ row_add<0 : n-2>S *fl#*V^ ^£Laj-o] 

o] HSH(160)<HH RAS ^8^(70 - 90)^ *IH pasr.bkl ^ pasr_bk23 

ofl trj-e}- Hl%^s}- sH «53(170 - 190) ^^"^1 #fe£h 

<131> £ 15^ RAS alM^Rr 3H*Rr *)H ^4 eH^S., s±*\ 

^rgoii ^.ti. «8a n sj PASR «33.i-lH vfl^- cH^sfli i_add<n-2>5] 

A ^ €SMI ^Hefl4=] ^ ^liL r_act £ vfl-f ^ *[3L i_act^ zj- tf^/wl*^ 

<132> Aj-^S] £o] ^ *HE]W tg^ ACT ol ^«-5.«-Ei ^ ^ Al 

■51 n.act 1 ?]: ^^-sJaL, ^H^lJ: pasr_bkl, pasr_bk237> SL^f- %^2}-£H RAS ^^(60 - 
90)# 5L*f- *^Sj-7> 7>^ Aj-Bfls. -H-^flcf. 
<i33> t^g-ofl, iLS slHefl^ ^ AREF°1 ^-^S^-b] <y^sl^ ^ 4^^(20)^ e)H 

313 ^]JL aref* el Hell 3 *lH-*f (50)3. elHefl3 aref* °J7>«>^ a) 

^3] 4=1 ^l°l^-(50)^ Bl = Bfl4l ^ ^IJL r_act ^ tfl-f ^ ^]JL i_act# 3:^*1*1 ^z]- 
RAS ^-¥-(60 - 90) ^ tfl-^ ^| = efl^ 100)5. #^*Vcf. 
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<i34> ^H^^ "islS. SOL »83."°\) cfltb *J)<H 41 J- pasr_bh^r S-f ^ 

r_act« *H<H*I-*1 ^.s]^-, i-H^ -^4 Aijr i_act^ %^5M ^*fl tfl-f- <^5fl 

^ ^^(lOO)^lAi 7>^^ol <£X\s\6] 7} ^€ ^ofl vfljjL c^riefl^ i_add<n-2>^ £ 

#(Toggle)£H efllS ^o] ^cf. 

<i35> cf-g-ofl, EMRS^ ^^7> _o bJ 3 »o] ^ S eliefl^l ^ SREF°1 "?]7>5l^, £ 4<^1 

Ai PASR i2JE=7> A2 = 1, Al = 0, AO = 1 °l£L^. PASR ^i2cl(40)^ Aijr pasr.bh^ 

S}- SlJl, *1H^1Jl pasr_bq, pasr_bkl ^ pasr_bk23 ^IJL^b -fr*lW. n}-^ 

>H, RAS 1H3^(70 - 90)7> ^3.(170 - 190)^ -§-<^>*l Sfetf. 

<136> 5.^- ^jEEflA ti|si^(110)^ vfl-f- Ol^efli 7f^Ei(100)^]^i 7^HSH iH^^ 

vfl-^ oj£^]A i_add<0:n-2>l- S.^- ^^efli row_add<0:n-2>3. *ll^Rr ^HeKl 

o] ^3(160)^ zisic-11 ^j=5Klol ^>^^.S «§3(160)£| ^tilofl 

cfl^j. 4j= ^5.e^7} ^rS^ig, «8H(160)£| M-^^l li£Ml ifl*fHfe vflw. c>|^efli 
(IOO)^a-I ^Hj^fe o]£^i i_add<n-2>7> *W ^oj^rf. 

<i3?> °]*\&, ^jf ^jBefl^ i_add<n-2>7l- z])^o] sj^ ^t_H1a^ ; e) Hell 4=1 ^H^f 
(50)fe Bl^efl^l (30)oll ^SKr BjH^^ sref.req^ ^ ^17} 

elHefl4i ^ r_actS. $^>£^- *}^}^ e^efl4=| ^ Aijr r _act« 

s\r Al^cf. nJ-sM, ifl^- <>|^efli i_add<n-2>7> wl«-^s)- ^^HHfe RAS ^^-(60) 

£ u |3(160)£ -S^}*1 &?ll 3<H, ^3(160)^ ^aVofl tflsfl^nV = elHefl 
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* 

<138> =L^, *W-¥-(50HM ^*Kr vflJf ^ AiJ: i_act^ £ 124M^ 

pasr_bh<^l ^*fl *1H3*1 #£.5.3., PASR^ ##&oj 7>£b1 (30 HI 

*1 iHl^Kr 45 A-?- *1Jl sref_req^ €^ ^l^^l #3 nJ-«H , 

cH^efli 7>^(100)^1^^ «§a(16)£] i-H*l ^ 353137} o]^^^ ^ 

<139> °]^, ras ^^-(60 ~ 90m *\7]7] elHefl4=l r_act7]- ^ 

3*1 ^e^E, iflJjL ^ ^IJi i_act^ ^5313 IL^ ^!Jl sref_req°11 Si^ XI 4? ^ 
^*fl*i 35314=1 3MB «8H(160)£| ^«>("§>H il Sfl^SHr 4 

^elMlHl tflSfH 1 ?!: €5. 353137}- ol^o^i^s. ^- ^ o^cf. 
<wo> EMRS^l ^=7> "^E^ i£ 45 35313 , £ 4*fl>M PASR S=7> A2 

= 1, Al = 1, AO = 0 ols.3. PASR c]Si5|(40)^ *Q<H a]s pasrjx^ 3^1, ^M^IJ: 

pasr.bh, pasr_bkl ^ pasr_bk23 ^IJl^ «lf^^ -M-i- -fM^. 43-^1, RAS 1^^(70 ~ 
90)7]- til^sj. e)o] aga(170 - 190)^ &^t}. 
<141> o]^ Z ])^ ^^(110)^ vflJf ^^efl^ ^E^(IOO)^^ 7>^5]<H #^5]^ 

xflY i_add<0:n-2>l- S-f <H=.3l^ row_add<0:n-2>S. ^H8«H *fl^Rr ^S-^Kl 

°1 u 53(160)^Ai ^S^t}. n^cfl $\EL?)-9l°] &*W±3, WSSW*] ^3(160)^1 l/4°ll 
cfltb 45 353137> ^J-jis!^, 4-g- 1/4^1 tfl*IM^ tfl^. ojc^A ^EKlOOHH ^3 
fe- ifl-f <H = 3|:£ i_add<n-3>7|- <5}c>l efl^^. ^o^i}. 
<i42> ojE^A i_add<n-3>ol z]]*go) s)^ ^^HHfe 3 = 313 *H<H^(50)^r 35 

313 7V£El(30HH «H8«fe 45 35313 Jl^ sref_req£) ^!JL7> 5]£^4i ^ 

3" -tlS. r_actS. #^sl*l 35313 ^ *[3L r_act# 
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« 

<i43> ZLflc-11, «8a(160)^ 1/4<H1 ?LH|^i^ ^ <HH£fli i_add<n-3>7> cfA] 

i i_add<n-2>7> §>o] efl^o] sjc^ -g^ a]Ji r_act» tJl^Sl- X\%\x%. 

<144> o]^ej > «3i3.(i60) ifl^ ^fl^ ^ = efl^-i-(MSBs) ^ 3j<H£. <^ <5}o] 

^ elH^l^ ^ r_act^r «)#^^ £4. ^N, ^ Us. i_act^ ^ 

^c e ^ i_add<n-2>, i_add<n-3> ^ *1H ^Is pasr.bh, pasrJxH Sl^fl ^3*1 <&°.B. 
3-, PASR2] ^Hflofl ^-^-o^o] 7>^B](30)^^ iH^Rr €H sl^efl^l ^ lis. 

sref.req^ s|i a]s<H1 SH3 ^^*>7fl ^cf. 
<i45> nJ-eH, ^ <^i=3li ^bSrE-KlOOHH^ «J3(16)^ u)-^^] 3/ 4 ofl cfl^v ^H. e)Hefl 

4=17} oI-lo^i*] <£^?}5L elHefl^ eflojE 5L€- <H-E.3]i<Hl cfl^fl ^Bt ^ 

Ml 

€H 5]£efl4i(5}£ ±* »$EL JE^r ^e) _£j± 4^3*1, -g-^ ^}JL^ PASR ^ Bfl 

ofl n}5} a}!^ 0.5. ^ £ vfl^- ^ a]Jl^ PASR ^Hflo]] Aj-sj-^ol ^ 

A 3 A l7^ ^-*f ^ e^l- <5>H. ^.H y^a. £^ ¥|e| ^.H a] 

H.efl4=| 4r*|Al 4- 91^ ElHefl4i eiH^ofl ^« ^ &tf. 
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l] 

^^*>7l ^ ^ 41Jl» ^efl^l ^H^f ; 

A o v 7l 4^r7fl^ Ai^sf ^ = efl4=) ^ Ajjro] a]em^ ^gj-ofl t^h}- jg.-<j>- o_«e1 

a. u 33» -tl^^ sj-^l 7) ^ ^.-f ol^efl^ AE^a y}-^ 

^-71 ifl-^- ^ a]^7> ^ £W vflJf ^eflit 7 >^r^^ <Hj=efl>i 

7>^; * 

^H, sl^efl4=l ^^Hi^ iflw o^c ell^l- #7l ^^.efl^s #^*Rr S.^ = 
efli HBl tqsc-ll- ^u^Kr iSH elSefl^ . 
2] 

^1 1 %H1 &<H>H, 
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^ 31 °1 -iS e)Hefl4i ^EiH trfe} #7] s-f 0) = ^ iB S « ^xgw-g. ^ea^ 
%^S}- Al7l7l ifl^r *)1 1 2lH #JL £ #71 elHefl4l ^IJLSl Jfto)^] 

2fl 2 2IH -JO^ 211 3 *H #« 5Lt^fe 51 -i- HH. #*1. 

[^^fr 3] 

2 %H1 

<H3H 4.5. sl^efl^ ^7} *V bj ho)1 ^ j=l« 0^0] ^314^ 
^^Ml, #71 ^1 1 2fl <H #S^r «1%#S1- £l i #71 *11 2 *1H #?1 211 3 211 ol #S» 

^d^^^S #^2]-£l^ 24^ ^SLS. *}±r HlHel]4] #*1. 

4] 

211 3 %H1 

^ <H3H elHell^l ^7} ^ laj^ ^«>ofl ^ o^oi 

314=1^ #71 211 2 2lH %^&S\JL, o]^ ^30} ^ E ^l cfltl- ^ ^ 31 

°1 €H £lHefl4l<y ^4-^1^, #7l 2)1 3 2)H a]517> ##S)-£l^ ?A-=r m$ Hi 
Hell4=| #*1. 
5] 

*H 4 %H1 &<H>M, #7l slHefl^l 2lH«^- 

#71 211 2 211 Ol ^5}- #71 l-fl-Sji- OlJC^^o^ y lE7 |. ^jo. efl 

*§<y ^^-0)1x^0} Aj- 7 ] sl Hell 41 ^ ^1^1- ^jAl7l^ 24^ ^ |a si Hell 41 # 
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6] 

#7l 3 ^1^7> «-^3}- 51^ ^-f , #7l ^ o^^o] 27fl 21 ^ Aj. ^ ti] E 7] . 

5^313 #*1. 
7] 

5 ^ £^ ^1 6 %H1 5U<H*1, #71 Hell 4] 

#7l ^ e}H3l4=l ^IJ:^ tfl-g-Al^ #71 slHe^ ^ ^Al7l^ 

^^<L3- #*1. 
8] 

^1 5 *J- ££^r *ll 6 %H1 5U<H^, #71 elS^l^ ^IH^ 

°1 #71 ^H. 21H313 iL^ ^ofl Cfl^-Al^ #71 tfl-*f ^ AlJll- ^3*1 71^ ^ ^1 

^ ^ el H efl 3 #*1. 
t^^J- 9] 

^ 2 %H1 5a°H, #71 s-f cH-E.el]^ iSSi I^JRr 

#7l 5^314=) ^ ^ls^] uj-e)- s.°- ojjBja. Ajlf #<^Hr ^1 l 
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e]B313 #71 1 ^H^IJ: ^ #7l el^efl^ ^ ^J^l 44 ofl^y. a]^» 

#^<!fRr 4^7fl2] ^1 2 B-f <H = eil^ iBS^ ^7lM- ^al*>^ 53^- s>fe i& 

[^U- 10] 

XI 1 *<H 5fl°H, ^71 ^-^r ^efloi ejiefl^l 4jac1fe 

^-71 2.H. 314^4 ^lS=Hl 44 «8a. <>| JEL^l- ^3^5^ 314^4 ^JB 

Xl^^ls# #^*Rr ^ 3.B. ej|4^4 ^Jb 4-24: 

^71 .2- -El ^li^ -^B ^IJl^I o]7>a] ^-7] 314^ *J)B ^IH^IJ: i|B 5)Befl4=l 

41 jM 45]- 4^7flSl o|£^|A| Z|Z|- 2fl^^H 4*T7flSl 314^4 ^jlE o]£^|A| #^<sKr 
^7fl4 4^31^ Hfl^j; ^ 

#7] *Hr7flS] efl4^4 ^B 4^3l^» ^^«H #7l 4^7fl^ ^H^M* 
3-2-3. #^4tt 4 31 °1 HH. 3B313 ^H^l- ^lthi- ^05. 5]B3l4=) #4. 
11] 

^ 314^4 ^B s^ofl 44 «KE*|] nflS-eHl cfltb Jf^- 4 314 >gn EjBefl^ 
^4tt ISB s]B314 MHHl 5444, 

Biel 314^4 ^}B 4lJL°fl 44 7l ^^5} ^je.^* a o v 7 ] ^ £H ^4^4 ajie 
52:e.b ElS^Kr *fl 1 #711 ; 

A oM 3^ 5~B 314^4 ^B S^-7}- 4ii ^ «5 3 o] ^^.ofl cfl*V ^B EjBefl^o] ^ 
-T- ^7l laifls] 4^4 <H^efl±fi] #efl» S^Rr a(| 2 #711 ; 
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°] °fl tfl^ ^ ell oi ^H3l4=m #7l ^#3 ^c e ^ 7 > 
%-<£°\)^: ^r s 5^>i4, #7l »3EL°\] cfltb <H = efli 7>^^^r 7} ^£ 3 = ^3 

°J: ^l^ 2 ]^ *^*Kr *)1 3 #7j]# if-^Hr €5. e)H3l3 ^ . 
[^^8- 12] 

5?-# S.JE. eflxl^Ei s^ofl tcj-el- *flS.sH tfltb ^ <H3H >i = 3^314=) 

S.JEL 31*1 iEl #Jl<>11 ttj-sj- 7l <HS. ell^l- #71 sHJ- 5.1= efl^l^Ei 

3.ELS. c]i2^Rr 1 ^1; 

#7] 3H V 5.EL 31*1^=1 3!H 3.B.7} o]± ^ tij^o^ =q ^ ofl 4fi = e) = efl^^l ^ 

-f #71 HSanflsl 27flsi JHMH ^^.efl^oj ^-Efl# ^°l*Hr ^1 2 #31; 

*fl# ^H^Hl tflt!: ^ <H3H iSH elSsfl^b #7l 3#ifl ^^efl^ 

4=1 eflolB. ^ ^l^^o.^. *J*3*Rr ^1 3 #311- ^*Hr ifiS. 31 4=1 #^ . 
13] 

*ll 11 %v ^ 12 %v <hi oio^Ai, #71 3 #31^ 

s^Hefl4l »$=L^r %#s|. Al7l7l ^Hefl4=l ^-^ #Jl$1- ^ 

^« t^l^ ^^s>7l *4 #sl- ^g-*}JL, #71 3*314=1 ^ #7l 

7H , # 7 ] vflJf ^ A]Jr^ #7l S.= efl^l^El 5I.EL ^ #71 «33^£l ^ 

40-32 



1020030008257 #^ <H*}: 2003/10/13 



40-33 



1020030008257 
[-51 1] 



2003/10/13 







i£5l 4 ol^l^l 


*8H <0> 




*8i3. <1> 






/ 






/ 
1 




flH <3> 


l 
\ 

\ 


<2> 

j, 



-10 



11- 



12- 
13- 



14- 



-15 



-16 



IS. 2] 



EMRS Set 



3<a 
7>: 



a_n_ ... 



If 



JL ... 



nrsR 



n 



"12-SR "13"SR "14"SR "lPSR 

32msec | 32msec 



64msec 



40-34 



1*020030008257 



-n 2003/10/13 



3] 



EMRS Set 
PASR=*>5. S.Ji "$3. 



"ll-SR 



... JL 



"12'SR 



'13"Aref 



"14-Aref "ll"Aref 



^ 64msec 


32msec 


96msec 







IS. 4] 

BAl BA0 A12 All A10 A9 A8 A7 A6 A5 A4 A3 A2 Al A0 



/ 


/ 


/ 


/ 


/ 




/ 




/ 


/ 






/ 


/ / / 


/ 


1 


0 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


PASR 


/ 



A2 


Al 


A0 




0 


0 


0 




0 


0 


1 


Sf= oi^lo] (BA1=0) 


0 


1 


0 


^jEl cHeBo] (BA1=BAO=0) 


0 


1 


1 


RFU 


1 


0 


0 


RFU 


1 


0 


1 


el-H 5.M *S3. (BA1=BA0=3.S. ojH^)^ MSB=0) 


1 


1 


0 


^ 5.M (BA1=BA0=5.2. cHH£)}^2 MSBs=0) 


1 


1 


1 


RFU 



[-£ 5] 

CLK 

CKE 
CMD 




- ( MRS ) — (liis) - 



3tJ 3*y 



40-35 



^20030008257 



^ <H*}-: 2003/10/13 



[£■ 6] 



10— 

a<0:n> 



add<0:n> 



20- 
COM 



aref 



g_act 



mregset 



sref 



sref 



30- 



sref_req 



add<0:2> 
add<n-l> 
add<n> 



40- 



160- 



4 <H«M I1a<W 



4a 



n.act 



r_act , 



PASR 



pasr _bh 



pasr_bq 



n_act 



adtLbkl 



pasr_bkl 



r_act 



RAS 



RAS 
<1> 



row.act 



-60 



t r 

120 130 



row_act 



^70 



-50 



i_act 



i_add<n-2> 



i_add<rr3> 



4 <H«IM [fla<i>] 



T 

170 





~100 
Ladd 


^£ 


~110 

( add<0:n-2> 




<0:n-2> 







nact 



add_bk2 



pasr_bk23 



r„act 



ti_act 



addLbk3 



pasr„bk23 



pact 



RAS 
<2> 



RAS 

<3> 



-80 



row_act 



row.act 



-90 



190 — 



H <H ^ <=>! [*$R<3>] 



150 140 

1 1_ 



row_add<0:n-2> 



180 



-3 <HeW [«8h<2>] 



7] 



CLK 

CKE 

CMD 

sref 
sref_req 



JL_ 



Jl 



#5- 



40-36 



1020030008257 
[5L 81 



mregset 



add<n> 



add<n-l>. 



EMRS 



41 



emrsp 



add<0> 



mregset 



sref 



add<l> 



mregset 



sref 



add<2> 



mregset 



sref 



42 



43 



44 



40 



emrsa<0> , 



emrsa<l> . 



emrsaO 



45 
/ 
pasr_bh 



PASR 



pasr_bq 



pasr_bkl 



^ 2003/10/13 



pasr_hk23_ 



9] 



41 



mregset >- 
add<n> > 



add<n-l> > 

15- 10] 

sref > 



emrsp >- 



mregset >- 



add<i> >- 



IVl 



o 

ND1 



-e- 

S/W<0> 



Rl 

-t>°- 

IV3 
IV4 



IV2 



■6 



S/W<1> 



R2 

IV5 
IV6 



o 

ND2 



-> emrsp 



ND3 IV7 
i = 0,1.2 



emrsa<i> 



40-37 



10201 



0030008257 



^ ^*}: 2003/10/13 



IS. 11] 



15- 12] 



45 



emrsa<0>>- 



emrsa<l>>- 



erarsa<2>>- 



emrsaz<0> 



IV8 



-Po- 



emrsaz<2> 



IV10 



>>■ 



emrsaz<l> 



IV9 



J ND4 



;=o 



J ND6 



ND5 



ND7 



D >- 

ND8 IV12 



D 1>- 



ND9 



IV13 



IV11 



^ *' MAD! 



N0R1 



► pasr_bkl 



->pasr_bk23 



> pasr _bh 



►pasr_bq 



50 



i_add<n-2> > 
pasr_bh > 



_add<n-3> > 



pasr_bq > 



aref > 

sref > 
sref_req > 




ND13 IV16 



r_act 



i_act 



N0R3 IV17 



40-38 



1020030008257 



^ H*}: 2003/10/13 



[£. 13] 




n_act >- 



VDD 



)Fni N3H[- 



add_bk<i>:> |FN2 N4HI— 



-< r_act 



-> row_act 



IV18 



GND 



GND 



14] 




n_ac t >— | KN1 N3 ^ | c r_act 

add_bk< i > > 1 ^ N2 N4 H ( c pasr_bk< j > 

GND 



-0- 



-» row_act 



IV18 



40-39 




40-40 



